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Description
Technical field

[0001] The presentinvention relates a film having good
UV resistance and a good oxygen transmission rate
(OTR) value. The invention further relates to a method
for producing said film and a composition with UV block-
ing properties.

Background

[0002] The amount of UV radiation from the sun that
reaches the surface of the earth varies around the globe
and through time. Several factors account for this varia-
tion, e.g. cloud cover or ozone layer. UV (ultraviolet) ra-
diation is light with wavelengths shorter than those visible
to the human eye. UV radiation is divided into three cat-
egories by wavelengths: UVA (320 - 400 nm), UVB (290
- 320 nm) and UVC (100-290 nm). The wavelengths of
UVA are longer than UVB and can penetrate deeper into
the layers of our skin. UVA radiation contributes to skin
aging, photochemical smog, fading and damage to
woods, plastics, paints and fabrics. Only 1% of the solar
radiation is within the UVB band, and most of this is
blocked by the ozone layer. Nevertheless, UVB wave-
lengths are those that can cause the most damage to
human skin. UVC radiation is totally blocked by the ozone
and other gases in the atmosphere, and does not reach
the surface of the earth.

[0003] UV radiation has both positive and negative ef-
fects. However, due to the negative impact that UV radi-
ation sometimes has it is important to find solutions how
to prevent the UV radition to cause damages. The most
common solution is to use UV blockers that will block the
UV radiation and thus reduces the UV degradation of the
exposed material. UV blockers are often used as addi-
tives in window films, in paints, coatings, plastic or plastic
films, sunscreens and in paper or paperboard products.
Components used as UVA/UVB blockers are e.g.
avobenzone, oxybenzone, titanium dioxide and zinc ox-
ide and they will prevent e.g. the skin or material from
being negatively affected by the UV radiation. However,
the UV blockers used today are both costly and might
also have a negative effect on the environment or might
not be approved for use in certain applications.

[0004] Thus, there is a need for a more environmental
friendly and cost efficient UV blocker.

Summary

[0005] Itis anobjectofthe presentinvention, to provide
a film comprising microfibrillated cellulose produced from
non-chemical modified lignocellulosic material, which
film has good UV blocking properties at the same time
as the oxygen transmission rate (OTR) values are good
especially at high moisture contents. Another object of
the presentinvention is to produce a film with UV blocking
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properties in a good way. Yet another object of the
present invention is a composition having UV blocking
properties which composition comprises non-chemical
modified lignocellulosic material as well as use of said
composition.

[0006] The invention is defined by the appended inde-
pendent claims. Preferred embodiments are set forth in
the appended dependent claims and in the following de-
scription and drawings.

[0007] The presentinvention relates to an UV blocking
film comprising microfibrillated cellulose (MFC) wherein
at least part of the microfibrillated cellulose is microfibril-
lated cellulose produced from non-chemical modified
lignocellulosic material.

[0008] It has surprisingly been found that an UV film
comprising microfibrillated cellulose produced from non-
chemical modified lignocellulosic material can be used
in order to give the MFC film good UV blocking properties
at the same time as the MFC film will be transparent or
atleast semi-transparentor translucent, i.e. the presence
of MFC from the non-chemical modified lignocellulosic
material will still make it possible to produce transparent
films with good OTR values at high moisture contents.
The use of MFC from non-chemical modified lignocellu-
losic material as an UV blocker has many advantages.
First of all MFC from non-chemical modified lignocellu-
losic material is a renewable material which makes it
much more environmental friendly compared to UV
blockers most commonly used today. Furthermore, MFC
from non-chemical modified lignocellulosic material is
quite cost efficient and itis also a safe material to handle,
i.e. there are no health risks with handling the MFC from
non-chemical modified lignocellulosic material during the
production and use. There are already today non-chem-
ical modified lignocellulosic materials that are approved
in e.g. food applications or for direct skin contact appli-
cations, i.e. it is considered to a safe material. Also, the
MFC from non-chemical modified lignocellulosic material
tends to absorb less water making the film more moisture
resistance.

[0009] The non-chemical modified MFC is produced
from mechanical pulp which is chemithermomechanical
pulp (CTMP), thermomechanical pulp (TMP), pressure
groundwood (PGW) pulp and/or stone groundwood pulp
(SGP).

[0010] The film comprises between 5-40% by weight
of the fiber based material of microfibrillated cellulose
produced from non-chemical modified lignocellulosic
material, preferably between 5-20% by weight. It has sur-
prisingly been found that it is sufficient that the MFC film
comprises small amounts of MFC from non-chemical
modified lignocellulosic material, preferably mechanical
MFC, in order for the film to have good UV blocking prop-
erties. When producing a film comprising MFC there is
adesire to produce a film having good UV blocking prop-
erties, which can be seen as a low transmittance (%) in
the UV area. The film should at the same time be trans-
parent or at least semi-transparent, which can be seen
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as a high transmittance (%) in the visible light area, i.e.
athigherwave lengths compared to the UV wave lengths.
This is normally not easy to achieve and definitely notin
an easy, cost efficient and environmental friendly way.
[0011] The film also comprises microfibrillated cellu-
lose produced from chemical modified lignocellulosic
material, preferably MFC from chemical pulp.

[0012] The film comprises 50-97.5% by weight of fiber
based material of microfibrillated cellulose produced
from chemical modified lignocellulosic material, prefera-
bly MFC from chemical pulp, preferably between 60-95%
by weight or even more preferred between 80-95% by
weight. Chemical MFC has the advantage that it gives
the MFC film good barrier properties, especially good
oxygen barrier properties. Also, the presence of chemical
MFC will improve the film forming properties of the film.
Furthermore, the use of chemical MFC will also make
the MFC film more transparent compared to if mechanical
MFC were used. Yet another advantage with the present
invention is that the production of chemical MFC is quite
cost effective.

[0013] The film may also comprise nano-fillers, prefer-
ably nano-precipitated calcium carbonate (PCC), nano-
fillers from bentonite, nano-fillers from titanium dioxide,
nano-fillers from zinc oxide, nanotalc, nano clays and/or
other nano sized fillers.

[0014] The film preferably has a basis weight of less
than 50 g/m2, or less than 35 g/mZ2, or less than 25 g/m2.
[0015] The film preferably has a transmittance of at
least 70% for radiation with wavelengths above 400nm
meaning that the film is translucent or transparent for the
human eye (in the visible light area). The film preferably
has a transmittance below 70% for radiation with wave-
lengths below 400nm meaning that the film blocks radi-
ation within the UV area.

[0016] The presentinvention also relates to a method
for manufacturing a film having UV blocking properties
wherein the method comprises the steps of; providing a
first suspension comprising microfibrillated cellulose pro-
duced from non-chemical modified lignocellulosic mate-
rial, conducting the first suspension to a wire and dewa-
tering the first suspension to form a film. The non-chem-
ical modified lignocellulosic material is mechanical pulp
and the mechanical pulp is chemithermomechanical pulp
(CTMP), thermomechanical pulp (TMP), pressure
groundwood (PGW) pulp and/or stone groundwood pulp
(SGP).

[0017] The method also comprises the steps of; pro-
viding a second suspension comprising microfibrillated
cellulose produced from chemical modified lignocellulos-
ic material, mixing the first and second suspension
whereby a mixture is obtained and thereafter conducting
the mixture to a wire and thereafter dewatering the mix-
ture to form the film. The first suspension is thus con-
ducted to the wire as a mixture together with the second
suspension.

[0018] The microfibrillated cellulose preferably has a
Schopper Riegler value (SR°) of more than 87 SR?, pref-
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erably more than 90 SR°, more than 93 SR°®, or more
than 95 SR°.

[0019] The mixture obtained in the method according
to the present invention preferably comprises the first
suspension in an amount of 5-40% by weight of the total
weight of the mixture and the second suspension in an
amount of 50-97.5% by weight of the total weight of the
mixture.

[0020] Nano-filler, preferably nano-precipitated calci-
um carbonate (PCC) is added to the first suspension
and/or second suspension. Other nano-fillers such as
nano-fillers from bentonite, nano-fillers from titanium di-
oxide, nano-fillers from zinc oxide, nanotalc, nano clays
and/or other nano sized fillers may also be added.
[0021] The present invention also relates to a compo-
sition having UV blocking properties wherein said com-
position comprises microfibrillated cellulose produced
from non-chemical modified lignocellulosic material. It
has surprisingly been found that MFC from non-chemical
modified lignocellulosic material, preferably mechanical
MFC, can be used in compositions and giving the com-
position UV blocking properties.

[0022] The composition comprises 5-40% by weight of
fiber based material of microfibrillated cellulose produced
from non-chemical modified lignocellulosic material,
preferably between 5-20% by weight. It has been found
thatitis sufficient to add small amounts of MFC from non-
chemical modified lignocellulosic material, preferably
mechanical MFC, to a composition and the composition
will still have very good UV blocking properties.

[0023] The composition may be a paint, a sunscreen,
a coating color, a sizing composition, a yarn, a composite
comprising a polymer used for e.g. screw caps or a wood
impregnation solution.

[0024] The presentinvention also relates to the use of
the film describes above as a window film, on the surface
of a paper or paperboard product or as a mulch or lam-
inated onto a mulch.

Detailed description

[0025] With UV blocking film is meant that the film is
blocking radiation within the UV range, i.e. radiation with
wavelengths between 100-400nm including both UVA
and UVB radiation. The UV blocking film according to the
invention blocks at least 65% of the UV radiation at a
thickness of about 20um.

[0026] With lignocellulosic material is meant a material
comprising lignin, cellulose and hemicellulose. The ligno-
cellulosic material is preferably a cellulose material, i.e.
a hardwood and/or softwood wood material. The ligno-
cellulosic material may also be a bagasse, bamboo, corn
cobs, corn stovers, fibers from coconut shells or other
lignocellulosic material.

[0027] MFC produced from non-chemical modified
lignocellulosic material means that the production of MFC
is done from a lignocellulosic material that has not been
chemically modified prior to the MFC production, mean-
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ing that the lignocellulosic material has not been modified
with any chemical that degrades the lignocellulosic ma-
terial excluding any normal treatment used in pulp pro-
duction, i.e. digesting, use of chelating agents and/or
bleaching of the fibers. The production of MFC from the
non-chemical modified lignocellulosic material can then
be produced in any conventional matter, i.e. by mechan-
ical, enzymatic and/or chemical treatments wherein the
chemical treatment is only done to facilitate the mechan-
ical fibrillation of the fibers, e.g. swelling of the fibers etc.
[0028] The MFC produced from non-chemical modi-
fied lignocellulosic material is MFC produced from me-
chanical pulp. Mechanical pulp means pulp produced by
subjecting wood fibers to mechanical energy causing the
bonds between the fibers of the wood to break and fibers
and fiber fragments to be released. In the definition of
mechanical pulp is groundwood pulp, e.g. stone ground-
wood pulp (SGP) or pressure groundwood (PGW) pulp,
as well as thermomechanical pulp (TMP) or chemime-
chanical pulp (CTMP) included. The MFC from mechan-
ical cellulosic pulp is referred to as mechanical MFC.
[0029] With chemical modified lignocellulosic material
is meant lignocellulosic material that has been chemically
modified with at least one chemical where said chemical
degrades the lignocellulosic material. The chemical mod-
ified lignocellulosic material is preferably chemical pulp,
i.e. the MFC from chemical modified lignocellulosic ma-
terial is preferably MFC made from chemical pulp, e.g.
kraft pulp or sulfite pulp in any known way, e.g. by enzy-
matic, mechanical and/or chemical treatments, also re-
ferred to as chemical MFC.

[0030] It has surprisingly been found that microfibrillat-
ed cellulose produced from non-chemical modified ligno-
cellulosic material, preferably mechanical pulp, has the
ability to block UV radiation. Even more surprising is that
small amounts of microfibrillated cellulose produced from
non-chemical modified lignocellulosic material are suffi-
cientin order to achieve good UV properties in e.g. a film
or a composition. The reason to why the MFC from non-
chemical modified lignocellulosic material has UV block-
ing properties is not fully understood. One theory is that
microfibrillated cellulose produced from non-chemical
modified lignocellulosic material comprises all elements
of wood, i.e. no elements have been removed unlike
chemical MFC, and one or more of these elements gives
the mechanical MFC UV blocking properties. Also, all
elements of wood, such as lignin, are bound in the mi-
crofibrils of the mechanical MFC. In this way the MFC
from non-chemical modified lignocellulosic material,
preferably mechanical MFC, is a much safer compound
to use as UV blocker compared to if the elements giving
the UV blocking properties were added separately to a
composition or in a film.

[0031] The MFCfilmaccordingtotheinventionistrans-
parent or semi-transparent making it suitable for many
different end uses. For some paper or paperboard prod-
ucts, e.g. products made from Solid Bleached Sulphate
(SBS) pulp, itis necessary to improve the UV properties
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of the product preventing either the paper or paperboard
per se and/or the product packed in a package produced
by the paper or paperboard from being affected by the
UV radiation. Thus, itis both possible to add a composi-
tion comprising the mechanical MFC to a paper or pa-
perboard furnish, a coating color, sizing composition or
to laminate or extrude a MFC film comprising the me-
chanical MFC to the surface of the paper or paperboard
and thus improving the UV blocking properties of the pa-
per or paperboard product. Furthermore, the MFC film
according to the invention will have good OTR values
even at high moisture contents which make it suitable for
end uses in high moisture environments, e.g. for liquid
packaging boards or for packages used in hotter climates
having high humidity.

[0032] The film preferably has a transmittance of at
least 70% for radiation with wavelengths above 400nm
meaning that the film is translucent or transparent for the
human eye (in the visible light area). The film preferably
has a transmittance below 70% for radiation with wave-
lengths below 400nm meaning that the film blocks radi-
ation within the UV area. By the present invention it is
thus possible to produce a film that blocks UV radiation
but still is transparent in the visible light area. The trans-
mittance could be measured with any suitable spectrom-
eter, e.g. Cary 100 Conc spectrophotometer with DRA
CA-301 Integrating Sphere, at room temperature and at
a relative humidity of 50%.

[0033] It has been found advantageous to use MFC
produced from non-chemical modified fibers from coco-
nut shellin the film since the coconutfibers had very good
UV blocking properties at the same time as they are nor-
mally FDA approved, i.e. approved for use in food pack-
ages.

[0034] The MFC film having UV blocking properties is
produced by providing a first suspension comprising mi-
crofibrillated cellulose produced from mechanical pulp,
conducting the first suspension to a wire and thereafter
dewatering the first suspension to form a film. The de-
watering may be done on the wire or in subsequent con-
ventional dewatering equipment. It may be preferred that
the MFC film also comprises chemical MFC. Thus, the
method to produce the film may also comprise the steps
of providing a second suspension comprising microfibril-
lated cellulose produced from chemical pulp, mixing the
first and second suspension whereby a mixture is ob-
tained, conducting the mixture to a wire and thereafter
dewater the mixture to form the film. Thus, the first sus-
pension comprising mechanical MFC is conducted to a
wire and dewatered together with the second suspension
as a mixture.

[0035] The first suspension or the mixture may be pro-
vided onto a porous wire of a paper making machine to
form aweb, i.e. any kind of paper making machine known
to a person skilled in the art used for making paper, pa-
perboard, tissue or any similar products. The formed web
is then dewatered and may then subsequently be dried
to form a film. Any conventional dewatering or drying
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equipment may be used.

[0036] The film formed may be then be calendered.
The final density, film properties and moisture content
may thus be adjusted in the calender. Known techniques
such as hard-nip, soft-nip, soft-hard nip, cylinder or belt,
in various forms and combinations can be used.

[0037] The MFC film may also comprise other UV
blocking additives, such as benzotriazole based organic
compounds, titanium dioxide, zinc oxide etc. Depending
on the end use of the MFC film according to the invention
it might be necessary to even further improve the UV
blocking properties of the film by adding other commonly
used UV blocking additives. However, the use of me-
chanical MFC reduces the use/need of other additives
which makes it possible to use lower amounts of other
UV blocking additives which both makes it more cost ef-
ficient as well as environmental friendly.

[0038] The MFC film according to the invention may
be used in free standing pouches, packages for dairy
products or fatty food. It may also be used as a layer on
a paper or paperboard substrate toimprove the UV block-
ing properties of a paper or paperboard product. It can
also be used as a window film to reduce the UV radiation
through windows.

[0039] The composition comprising microfibrillated
cellulose produced from mechanical pulp may be a paint.
With paint means a liquid that converts to a solid film after
a thin layer of the paint has been applied to a substrate.
Primers, lacquers or colored paints are including in the
definition of paint. The presence of the mechanical MFC
in the paint does not only give the paint UV resistance
properties but it also has the advantage that it increases
the viscosity of the paint. Normally additives forimproving
the viscosity are added to paint compositions in order for
the paint to get the necessary viscosity. By using me-
chanical MFC as an additive in the paint both improved
UV resistance and viscosity are achieved.

[0040] The composition may be sunscreen. Sun-
screens are creams most often used on the skin in order
to reduce the harmful effects of UV radiation. The use of
mechanical MFC in sunscreens will make it possible to
reduce or even eliminate the other UV blockers normally
used in sunscreens today, e.g. titanium dioxide or zinc
oxide.

[0041] The composition may be a coating color. Coat-
ing color comprising pigments, fillers etc is used for im-
proving the printing properties of e.g. a paper or paper-
board product. By adding mechanical MFC to a coating
color the viscosity of the coating color will also improve.
Thus, it is possible by the present invention to provide a
coating color having both improved UV resistance and
viscosity. The coating color comprising mechanical MFC
according to the present invention may be added to a
paper or paperboard product by any known conventional
coating techniques.

[0042] The composition may be a sizing composition.
Sizing compositions is normally used in paper or paper-
board products to reduce the products ability to absorb
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water. Sizing compositions may be used as internal siz-
ing, i.e. the sizing composition may be added to a furnish
during production of the paper or paperboard product or
it can be used as surface sizing, i.e. the sizing composi-
tion is added to the surface of the paper or paperboard
product. The sizing composition may be added in by us-
ing any conventional sizing equipment.

[0043] The composition may also be a wood impreg-
nation solution. Wood impregnation solutions are used
to improve the characteristics of wood, e.g. to increase
the strength, improve its’ resistance to water, moisture
or chemicals and/or to improve its’ resistance against
wood rot or other biological deteriorations. By adding me-
chanical MFC to a wood impregnation solution the treat-
ed wood will then also have improved UV resistance pre-
venting the wood to be bleached or in any other way
negatively affected by UV radiation. The wood impreg-
nation solution may be added by any conventional meth-
od, e.g. by spraying the solution to the wood, dip the
wood in the solution etc.

[0044] The composition may be a yarn. It is a big ad-
vantage in some fields to be able to make yarns having
good UV blocking properties.

[0045] The composition may be a composite compris-
ing a polymer, preferably a thermoplastic polymer mate-
rial selected from the group comprising polyethylene,
polypropylene, polylactic acid, polystyrene, polycar-
bonate, polyvinyl chloride, acrylonitrile butadiene sty-
rene, ethylene vinyl acetate and/or derivates, and/or co-
polymers, and/or mixtures thereof. The polymer content
of the composition is preferably from 10 to 80 weight-%
ofthe dry weight of the suspension of said fibrous material
and said polymer material. It is of importance to provide
composite materials used for example in screw caps with
UV blocking properties.

[0046] Microfibrillated cellulose (MFC) shallin the con-
text of the patent application mean a nano scale cellulose
particle fiber or fibril with atleast one dimension less than
100 nm. MFC comprises partly or totally fibrillated cellu-
lose or lignocellulose fibers. The liberated fibrils have a
diameter less than 100 nm, whereas the actual fibril di-
ameter or particle size distribution and/or aspect ratio
(length/width) depends on the source and the manufac-
turing methods. The smallest fibril is called elementary
fibril and has a diameter of approximately 2-4 nm (see
e.g. Chinga-Carrasco, G., Cellulose fibres, nanofibrils
and microfibrils,: The morphological sequence of MFC
components from a plant physiology and fibre technology
point of view, Nanoscale research letters 2011, 6:417),
while it is common that the aggregated form of the ele-
mentary fibrils, also defined as microfibril (Fengel, D.,
Ultrastructural behavior of cell wall polysaccharides,
Tappi J., March 1970, Vol 53, No. 3.), is the main product
that is obtained when making MFC e.g. by using an ex-
tended refining process or pressure-drop disintegration
process. Depending on the source and the manufactur-
ing process, the length of the fibrils can vary from around
1 to more than 10 micrometers. A coarse MFC grade
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might contain a substantial fraction of fibrillated fibers,
i.e. protruding fibrils from the tracheid (cellulose fiber),
and with a certain amount of fibrils liberated from the
tracheid (cellulose fiber).

[0047] There are different acronyms for MFC such as
cellulose microfibrils, fibrillated cellulose, nanofibrillated
cellulose, fibril aggregates, nanoscale cellulose fibrils,
cellulose nanofibers, cellulose nanofibrils, cellulose mi-
crofibers, cellulose fibrils, microfibrillar cellulose, micro-
fibril aggregrates and cellulose microfibril aggregates.
MFC can also be characterized by various physical or
physical-chemical properties such as large surface area
or its ability to form a gel-like material at low solids (1-5
wt%) when dispersed in water. The cellulose fiber is pref-
erably fibrillated to such an extent that the final specific
surface area of the formed MFC is from about 1 to about
200 m2/g, or more preferably 50-200 m2/g when deter-
mined for a freeze-dried material with the BET method.
[0048] Various methods exist to make MFC, such as
single or multiple pass refining, pre-hydrolysis followed
by refining or high shear disintegration or liberation of
fibrils. One or several pre-treatment step is usually re-
quired in order to make MFC manufacturing both energy
efficient and sustainable. The cellulose fibers of the pulp
to be supplied may thus be pre-treated enzymatically or
chemically, for example to reduce the quantity of hemi-
cellulose orlignin. The cellulose fibers may be chemically
modified before fibrillation, wherein the cellulose mole-
cules contain functional groups other (or more) than
found in the original cellulose. Such groups include,
among others, carboxymethyl (CMC), aldehyde and/or
carboxyl groups (cellulose obtained by N-oxyl mediated
oxidation, for example "TEMPQ"), or quaternary ammo-
nium (cationic cellulose). After being modified or oxidized
in one of the above-described methods, it is easier to
disintegrate the fibers into MFC or nanofibrillar size or
NFC.

[0049] The nanofibrillar cellulose may contain some
hemicelluloses; the amount is dependent on the plant
source. Mechanical disintegration of the pre-treated fib-
ers, e.g. hydrolysed, pre-swelled, or oxidized cellulose
raw material is carried out with suitable equipment such
as a refiner, grinder, homogenizer, colloider, friction
grinder, ultrasound sonicator, fluidizer such as microflu-
idizer, macrofluidizer or fluidizer-type homogenizer. De-
pending on the MFC manufacturing method, the product
might also contain fines, or nanocrystalline cellulose or
e.g. other chemicals present in wood fibers or in paper-
making process. The product might also contain various
amounts of micron size fiber particles that have not been
efficiently fibrillated. MFC is produced from wood cellu-
lose fibers, both from hardwood or softwood fibers. It can
also be made from microbial sources, agricultural fibers
such as wheat straw pulp, bamboo, bagasse, or other
non-wood fiber sources. It is preferably made from pulp
including pulp fromvirgin fiber, e.g. mechanical, chemical
and/orthermomechanical pulps. It can also be made from
broke or recycled paper.
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[0050] The above described definition of MFC in-
cludes, but is not limited to, the new proposed TAPPI
standard W13021 on cellulose nanofibril (CMF) defining
a cellulose nanofiber material containing multiple ele-
mentary fibrils with both crystalline and amorphous re-
gions, having a high aspect ratio with width of 5-30nm
and aspect ratio usually greater than 50.

[0051] According to one embodiment the MFC may
have a Schopper Riegler value (SR°) of more than 87.
The Schopper-Riegler value can be obtained through the
standard method defined in EN ISO 5267-1. This high
SR value is determined for a repulped wet web, with or
without additional chemicals, thus the fibers have not
consolidated into a film or started e.g. hornification.
[0052] The dry solid content of this kind of web, before
disintegrated and measuring SR, is less than 50 % (w/w).
To determine the Schopper Riegler value it is preferable
to take a sample just after the wire section where the wet
web consistency is relatively low.

[0053] The skilled person understands that paper mak-
ing chemicals, such as retention agents or dewatering
agents, have an impact on the SR value.

[0054] The SR value specified herein, is to be under-
stood as an indication but not a limitation, to reflect the
characteristics of the MFC material itself. However, the
sampling pointof MFC might also influence the measured
SR value. For example, the furnish could be either a frac-
tionated or unfractionated suspension and these might
have different SR values. Therefore, the specified SR
values given herein, are thus either a mixture of coarse
and fine fractions, or a single fraction comprising an MFC
grade providing the desired SR value.

Example

[0055] Chemimechanical softwood pulp was fluidized
10 times in a fluidizer to produce mechanical MFC.
[0056] MFC films comprising different amounts of me-
chanical MFC was produced. The mechanical MFC was
mixed with chemical MFC to form films comprising less
than 100% of mechanical MFC. The chemical MFC was
produced by enzymatically treating kraft pulp with an en-
doglucanase enzyme at 50°C for 3 hours followed by
increasing the temperature to 90°C to deactivate the add-
ed enzymes. The enzymatic treated pulp was thereafter
fibrillated using a fluidizer at a consistency of 3% in order
to produce chemical MFC.

[0057] The mechanical MFC and chemical MFC was
mixed and formed to a MFC film. The transmittance of
the films was measured using a Cary 100 Conc spectro-
photometer with DRA CA-301 Integrating Sphere atroom
temerature and at a relative humidity (RH) of 50%.
[0058] The results from the tests can be seenin Figure
1. Figure 1 shows that the transmittance for the films
comprising low amounts of mechanical MFC has low
transmittance within the UV area and a high transmit-
tance outside the UV area, e.g. in the visible light area.
It is ideal to have low transmittance within the UV area
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and high transmittance in the visible light area. Thus, by
the present invention it is possible to produce a transpar-
ent or at least semi-transparent film having good UV
blocking properties, even at low addition of mechanical
MFC.

Claims

1. An UV blocking film comprising microfibrillated cel-
lulose wherein atleast part of the microfibrillated cel-
lulose is microfibrillated cellulose produced from me-
chanical pulp wherein the film comprises 5-40% by
weight of fiber based material of microfibrillated cel-
lulose produced from mechanical pulp wherein the
mechanical pulp is chemithermomechanical pulp
(CTMP), thermomechanical pulp (TMP), pressure
groundwood (PGW) pulp and/or stone groundwood
pulp (SGP) and the film further comprises 50-97.5%
by weight of fiber based material of microfibrillated
cellulose produced from chemical pulp.

2. The film according to claim 1 wherein the film com-
prises 60-95% by weight of fiber based material of
microfibrillated cellulose produced from chemical
pulp.

3. The film according to any of the preceding claims
wherein the film also comprises nano-fillers, prefer-
ably nano-precipitated calcium carbonate (PCC),
nano-fillers from bentonite, nano-fillers from titanium
dioxide, nano-fillers from zinc oxide, nano talc, nano
clays and/or other nano sized fillers.

4. The film according to any of the preceding claims,
wherein the film has a basis weight of less than 50
g/m2, or less than 35 g/im2, or less than 25 g/mZ2.

5. The film according to any of the preceding claims
wherein the film has a transmittance below 70% for
radiation with wavelengths below 400nm.

6. A method for manufacturing a film having UV block-
ing properties wherein the method comprises the
steps of:

- providing a first suspension comprising micro-
fibrillated cellulose produced from mechanical
pulp,

- providing a second suspension comprising mi-
crofibrillated cellulose produced from chemical
pulp

- mixing the first and second suspension where-
by a mixture is obtained,

- conducting the mixture to a wire and dewater-
ing the mixture to form a film wherein the film
comprises 5-40% by weight of fiber based ma-
terial of microfibrillated cellulose produced from
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mechanical pulp wherein the mechanical pulp
is chemithermomechanical pulp (CTMP), ther-
momechanical pulp (TMP), pressure ground-
wood (PGW) pulp and/or stone groundwood
pulp (SGP) and 50-97,5% by weight of the fiber
based material of microfibrillated cellulose pro-
duced from chemical pulp.

The method as claimed in claim 6, wherein the mi-
crofibrillated cellulose has a Schopper Riegler value
(SR®) of more than 87 SR °.

The method according to any of the claims 6-7
wherein nano-filler, preferably nano-precipitated cal-
cium carbonate (PCC), nano-fillers from bentonite,
nano-fillers from titanium dioxide, nano-fillers from
zinc oxide, nano talc, nano clays and/or other nano
sized fillers is added to the first suspension and/or
second suspension.

A composition having UV blocking properties where-
in said composition comprises microfibrillated cellu-
lose produced from mechanical pulp wherein the me-
chanical pulp is chemithermomechanical pulp
(CTMP), thermomechanical pulp (TMP), pressure
groundwood (PGW) pulp and/or stone groundwood
pulp (SGP) and chemical pulp wherein the compo-
sition comprises 5-40% by weight of fiber based ma-
terial of microfibrillated cellulose produced from me-
chanical pulp and 50-97,5% by weight of the fiber
based material of microfibrillated cellulose produced
from chemical pulp.

The composition according to claim 9 wherein the
composition is a paint.

The composition according to claim 9 wherein the
composition is a sunscreen.

The composition according to claim 9 wherein the
composition is a coating color.

The composition according to claim 9 wherein the
composition is a sizing composition.

The composition according to claim 9 wherein the
composition is a wood impregnation solution.

The composition according to claim 9 wherein the
composition is a composite comprising a polymer.

Use of the composition according to claim 9 for mak-
ing a screw cap.

Use of the film according to any of the claims 1-5 as
a window film or on the surface of a paper or paper-
board product.
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Patentanspriiche

1.

UV-blockierende Folie, die mikrofibrillierte Cellulose
umfasst, wobei zumindest ein Teil der mikrofibrillier-
ten Cellulose aus mechanischem Zellstoff herge-
stellte mikrofibrillierte Cellulose ist, wobei die Folie
5-40 Gew.-% eines faserbasierten Materials aus mi-
krofibrillierter Cellulose enthalt, das aus mechani-
schem Zellstoff hergestellt ist, wobei der mechani-
sche Zellstoff chemothermomechanischer Zellstoff
(CTMP), thermomechanischer Zellstoff (TMP),
Druckschliff-Zellstoff (PGW) und/oder Steinschliff-
Zellstoff (SGP)ist und die Folie ferner 50-97,5 Gew.-
% faserbasiertes Material aus mikrofibrillierter Cel-
lulose enthalt, das aus chemischem Zellstoff herge-
stellt ist.

Folie nach Anspruch 1, wobei die Folie 60-95 Gew.-
% faserbasiertes Material aus mikrofibrillierter, aus
chemischem Zellstoff hergestellter Cellulose um-
fasst.

Folie nach einem der vorhergehenden Anspriiche,
wobei die Folie auch Nano-Flllstoffe enthalt, bevor-
zugt Nano-ausgefalltes Calciumcarbonat (PCC),
Nano-Flllstoffe aus Bentonit, Nano-Flllstoffe aus
Titandioxid, Nano-Fullstoffe aus Zinkoxid, Nano-
Talk, Nano-Tonerden und/oder andere Fllstoffe in
Nano-Grole.

Folie nach einem der vorhergehenden Anspriiche,
wobei die Folie ein Flachengewicht von weniger als
50 g/m2, oder weniger als 35 g/m2, oder weniger als
25 g/m2 aufweist.

Folie nach einem der vorhergehenden Anspriiche,
wobei die Folie eine Durchlassigkeit von weniger als
70 % far Strahlung mit Wellenlangen unterhalb von
400 nm aufweist.

Verfahren zur Herstellung einer Folie mit UV-blo-
ckierenden Eigenschaften, wobei das Verfahren die
folgenden Schritte umfasst:

- Bereitstellen einer ersten Suspension, die aus
mechanischem Zellstoff hergestellte mikrofibril-
lierte Cellulose umfasst,

- Bereitstellen einer zweiten Suspension, die mi-
krofibrillierte, aus chemischem Zellstoff herge-
stellte Cellulose umfasst

- Mischen der ersten und zweiten Suspension,
wodurch ein Gemisch erhalten wird,

- Leiten des Gemischs auf ein Sieb und Entwas-
sern des Gemischs zum Bilden einer Folie, wo-
bei die Folie 5-40 Gew.-% faserbasiertes Mate-
rial aus mikrofibrillierter, aus mechanischem
Zellstoff hergestellter Cellulose enthalt, wobei
der mechanische Zellstoff chemothermome-
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17.

chanischer Zellstoff (CTMP), thermomechani-
scher Zellstoff (TMP), Druckschliff-Zellstoff
(PGW) und/oder Steinschliff-Zellstoff (SGP) ist,
und 50-97,5 Gew.-% faserbasiertes Material
aus mikrofibrillierter, aus chemischem Zellstoff
hergestellter Cellulose enthalt.

Verfahren nach Anspruch 6, wobei die mikrofibrillier-
te Cellulose einen Schopper-Riegler-Wert (SR°) von
mehr als 87 SR° aufweist.

Verfahren nach einem der Anspriiche 6-7, wobei der
ersten Suspension und/oder der zweiten Suspensi-
on Nano-Flillstoff, bevorzugt Nano-ausgefalltes Cal-
ciumcarbonat (PCC), Nano-Flillstoffe aus Bentonit,
Nano-Flllstoffe aus Titandioxid, Nano-Fllstoffe aus
Zinkoxid, Nano-Talk, Nano-Tonerden und/oder an-
dere Flillstoffe in Nano-GréRe zugegeben werden.

Zusammensetzung mit UV-blockierenden Eigen-
schaften, wobei die Zusammensetzung aus mecha-
nischem Zellstoff hergestellte mikrofibrillierte Cellu-
lose enthalt, wobei der mechanische Zellstoff che-
mothermomechanischer Zellstoff (CTMP), thermo-
mechanischer Zellstoff (TMP), Druckschliff-Zellstoff
(PGW) und/oder Steinschliff-Zellstoff (SGP) und
chemischer Zellstoff ist, wobei die Zusammenset-
zung 5-40 Gew.-% eines faserbasierten Materials
aus mikrofibrillierter Cellulose, die aus mechani-
schem Zellstoff hergestellt wurde, und 50-97,5
Gew.-% des faserbasierten Materials aus mikrofib-
rillierter Cellulose, die aus chemischem Zellstoff her-
gestellt wurde, enthalt.

Zusammensetzung nach Anspruch 9, wobei die Zu-
sammensetzung eine Farbe ist.

Zusammensetzung nach Anspruch 9, wobei die Zu-
sammensetzung ein Sonnenschutzmittel ist.

Zusammensetzung nach Anspruch 9, wobei die Zu-
sammensetzung eine Beschichtungsfarbe ist.

Zusammensetzung nach Anspruch 9, wobei die Zu-
sammensetzung eine Schlichtezusammensetzung
ist.

Zusammensetzung nach Anspruch 9, wobei die Zu-
sammensetzung eine Holzimpragnierldsung ist.

Zusammensetzung nach Anspruch 9, wobei die Zu-
sammensetzung ein Verbundstoff ist, der ein Poly-

mer umfasst.

Verwendung der Zusammensetzung nach Anspruch
9 zur Herstellung eines Schraubverschlusses.

Verwendung der Folie nach einem der Anspriiche



15 EP 3 458 506 B1 16

1-5 als Fensterfolie oder auf der Oberflache eines
Papier- oder Kartonprodukts.

Revendications

Film bloquant les UV comprenant de la cellulose mi-
crofibrillée, dans lequel au moins une partie de la
cellulose microfibrillée est de la cellulose microfi-
brillée produite a partir d’'une pate mécanique, dans
lequel le film comprend 5 a 40 % en poids d’'un ma-
tériau a base de fibres de cellulose microfibrillée pro-
duite a partir d'une pate mécanique, dans lequel la
pate mécanique est une pate chimicothermoméca-
nique (CTMP), une pate thermomécanique (TMP),
pate de défibreur sous pression (PGW) et/ou une
pate mécanique sur meule de défibreur (SGP) et le
film comprend en outre 50 a 97,5 % en poids de
matiére a base de fibres de cellulose microfibrillée
produite a partir de pate chimique.

Film selon larevendication 1, danslequel le film com-
prend 60 a 95 % en poids de matériau a base de
fibres de cellulose microfibrillée produite a partir de
pate chimique.

Film selon I'une quelconque des revendications pré-
cédentes, dans lequel le film comprend également
des nanocharges, de préférence du carbonate de
calcium nanoprécipité (PCC), des nanocharges de
bentonite, des nanocharges de dioxyde de titane,
des nanocharges d’oxyde de zinc, du nanotalc, des
nanoargiles et/ou d’autres charges de taille nano-
métrique.

Film selon I'une quelconque des revendications pré-
cédentes, dans lequel le film a un grammage infé-
rieur a 50 g/m2, ou inférieur a 35 g/m2, ou inférieur
a 25 g/m2.

Film selon I'une quelconque des revendications pré-
cédentes, dans lequel le film a une transmittance
inférieure a 70 % pour un rayonnement ayant des
longueurs d’onde inférieures a 400 nm.

Procédé de fabrication d’un film ayant des propriétés
de blocage des UV, dans lequel le procédé com-
prend les étapes consistant a :

- fournir une premiére suspension comprenant
de la cellulose microfibrillée produite a partir
d’'une pate mécanique,

- fournir une deuxiéme suspension comprenant
de la cellulose microfibrillée produite a partir
d’'une pate chimique,

- mélanger les premiéere et deuxiéme suspen-
sions, moyennant quoi un mélange est obtenu,
- mener le mélange jusqu’a obtenir un fil et dés-
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hydrater le mélange pour former un film dans
lequel le film comprend 5 a 40 % en poids d’'un
matériau a base de fibres de cellulose microfi-
brillée produite a partir d’'une pate mécanique,
dans lequel la pate mécanique est une pate chi-
micothermomécanique (CTMP), une péate ther-
momeécanique (TMP), pate de défibreur sous
pression (PGW) et/ou une pate mécanique sur
meule de défibreur (SGP) et 50 a 97,5 % en
poids de la matiere a base de fibres de cellulose
microfibrillée produite a partir de pate chimique.

Procédé selon la revendication 6, dans lequel la cel-
lulose microfibrillée a une valeur de Schopper Rie-
gler (SR®) de plus 87 SR°.

Procédé selon I'une quelconque des revendications
6 et 7, dans lequel des nanocharges, de préférence
du carbonate de calcium nanoprécipité (PCC), des
nanocharges de bentonite, des nanocharges de
dioxyde de titane, des nanocharges d’'oxyde de zinc,
du nanotalc, des nanoargiles et/ou d’autres charges
de taille nanométrique sont ajoutées a la premiere
suspension et/ou deuxiéme suspension.

Composition ayant des propriétés de blocage des
UV, dans laquelle ladite composition comprend de
la cellulose microfibrillée produite a partir d’'une pate
mécanique, danslaquelle la pate mécanique estune
pate chimicothermomécanique (CTMP), une péate
thermomécanique (TMP), pate de défibreur sous
pression (PGW) et/ou une pate mécanique sur meu-
le de défibreur (SGP) et de pulpe chimique, dans
laquelle la composition comprend 5 a 40 % en poids
de matériau a base de fibres de cellulose microfi-
brillée produite a partir de pulpe mécanique et 50 a
97,5 % en poids du matériau a base de fibres de
cellulose microfibrillée produit a partir d’'une pate chi-
mique.

Composition selon la revendication 9, dans laquelle
la composition est une peinture.

Composition selon la revendication 9, dans laquelle
la composition est un écran solaire.

Composition selon la revendication 9, dans laquelle
la composition est une couleur de revétement.

Composition selon la revendication 9, dans laquelle
la composition est une composition d’agent de col-
lage.

Composition selon la revendication 9, dans laquelle
la composition est une solution d’imprégnation du

bois.

Composition selon la revendication 9, dans laquelle
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la composition est un composite comprenant un po-
lymere.

Utilisation de la composition selon la revendication
9 pour produire un bouchon a vis.

Utilisation du film selon I'une quelconque des reven-
dications 1 a 5 en tant que film fenétre ou sur la
surface d’un produit en papier ou en carton.
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